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C:oFþ}~H*EHID}ËúF"~yŁ @,DBúFH©{y±f@,DhvI}~xg@,D5úhH©vG@?GI{zy }xn@,DÏ÷ø ù u y?{HE%@^ú0HI{H








U L C:oFþ}~H*EHID}ËúF"~yŁ @,DBúFH©{y±f@,DhvI}~xg@,D5úhH©vG@?GI{zy }xn@,D ÷ø ù u y?{HE%@^ú0HI{H









UÁÀ C:oFþ}~H*EHID}TúF.y @,D.HI}TúFH§{y{n@,Deu,FHwhbúxiWx|D®}~Hwy?vI}xn@,D±¾ u y?þ}~xHIÙGIHw{|{H¶Hk}³xnEyê
u,xDFy?xH!¿XúFH8{y>f@,DFvk}~xn@?D úhH8vG@,Gw{y }~xg@,D ÷ø ù u y ¥{H}E@>ú0HI{H8y Dy?{|}xFHËúFH









UWO C:oFþ}~H*EHID}TúF.y @,D.HI}TúFH§{y{n@,Deu,FHwhbúxiWx|D®}~Hwy?vI}xn@,D±¾ u y?þ}~xHIÙGIHw{|{H¶Hk}³xnEyê
u,xDFy?xH!¿XúFH8{y>f@,DFvk}~xn@?D úhH8vG@,Gw{y }~xg@,D÷ø ù u y ¥{H}E@>ú0HI{H8y Dy?{|}xFHËúFH
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þ^}BH*EHI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üy?xy }~xg@,DFüúF8~yŁ @,D8úFH¶{y@,hvwH§HVm^}~~y x|}ÙúhHw³y?Dy {|^HIÙxD®}~HIkflGI@FE«GI}xFHIúFH







L5ûçyf@?DFvI}xn@,D¥úFHbv*@,Gw{y }~xg@,D÷[øù E«HwFGIHb{n@,úFHbvG@,{|{x|xn@?DF×CR  CE|uY Z
[>[
;

















À"àm u {n@,x }y }xn@,DËúhHã{y}~HIvFDFxFHãúxi xnEy u,H¶úhHãk@,FvwHãy uFu {|xFGIH¬y?)m}f@,DhvI}~xg@,DFbúFH






























HI}0}~x u {|HI}.úF;^}HGE«H÷Éø<ùEU³ûçyït*@,DFH$y?vFGIH%v*@,Hw u @,DFú3y?3GwF{|}~y }~










































@ u xGk}~Gw³úFHI u y?}xvwh{HwúFH§}p u Hh§NhU6UãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUÀ O
ÀhU L ý @, u hHwTH*y Hwvk}~FGIHwR{n@,búFH¬{zyHIvG@,Dh}~FvI}xn@,D0úFHI[¶NhU UXUãUXUãUãUãUãUãUXUãUXUÀFÂ
Â>U
»
áTGI0E«G¬úFHwTGI{HIvI}~xg@,DFbúFHI u @?}@,DFbHI}TúFHIEy D}x ê u @?}@,DFIUUXUãUXUãUãUãUãUãUXUãUXUèÂ
»
Â>U L áTGI0E«G8úFHI¥Gw{|Hwvk}~xn@?DFh{HI{§NhU×ûi y hGIí y }xn@,D y?E0U×HI}¥h}x{|xGIH u @,F{|Hw















































































































































U L ×y?y EHI}~HwËHVm^}~~y x|}~úFHwËyﬁoF}HGE«HwD®}~¢úFHwf@?DFvI}xn@,DFúFHv*@,Gw{zy}~xn@?D ÷Ïø ùEâ




UÁÀ ý @FE u @,x|}xn@,DúFHwbGIvy?D®}~x|{{n@?DFúFH u y?}xvIF{HIwUFûYHI½¾ìy?D®}~x êT¿ª{zy E/Múy?¾ù~Ð
ùM¿s@?D}
@,x } u xgE¢y xHIb¾ u xgE6¿Õâ·HIvG@,Dhúy?xHw¾ Hwv!¿@,/{x|Gw§y ±hFx }¬vG@FE/hxDy }@,xHë¾µÇ¿kU









UWO t @,FvwHIúFHI u y?x|HI[÷ëøªùHk}{|HwF¬v*@,D®}~xgFh}xn@,DÉ|0{yëf@?DFvI}xn@,D+úFHvG@,Gw{y }~xg@,D








÷Ïø ù Hk}8{zy%k@FEEHÅúFHwËúhHw)m â u @,F¢úhxgy GwHID®}~HwËí y?{|HwFËúFH{y u FHI}G?UbûYHw




CU L áTGI0E«G¬úFHwTGIF{ }y }búxiWyﬁoF}HGE«HwD®}RúFH¬{zy{f@,DFvk}~xg@,D.úFH¬vG@,Gw{y }~xg@,D ÷ø,ùEU UXU
»
L?Ó
CU À áTGI0E«G¬úFHwTGIF{ }y }búxiWyﬁoF}HGE«HwD®}RúFH¬{zy{f@,DFvk}~xg@,D.úFH¬vG@,Gw{y }~xg@,D/÷ø ùEU UXU
»
À?N










û:i GI}FúFH+úFHIëf@?DFvI}xn@,DF8úhH/v*@,Gw{y }~xg@,DFËúFH u y }~x|vwF{|HwËGk}~y?D0u,HI0*iWx|DFvIx }.úy?DF.{H1vwy?úFH
úFH{y¢HIvFHwvFHúh u {zy?kE¢y«úFH¥y?p§Hk}¬úFHbu,{e@,DFb¾ 
¼ãî½¿kU·ûYHw§GI}FúFHIãx|D®}~HwTflGwk@FEGk}~xFHw
@,D®} u @,FFh}¶{yvwy?~y?vk}~GIxy }~xg@,D© u y }xn@ ê }~HGE u @,HI{{HEúFH{zy«@,hvwHG E«HI}}x|vwHãúFH u y?þ}~x|vwF{|HwRy?
flHIHGtwHÕê@,>}Y}~FHIE«xFH?âwGI}y u HF{ }~xgEH×y }}HwxD®}Hi{n@,úFHfvG@?{{x|xg@,DFMúxiWxg@,DFY{g@,FúhF{|}~yêqHI{zy }x|í^xþ}~HwIU
ûYHwüy?Dy?{ ^HwüxD®}HwkflGI@FE«GI}x|^hHwfúFH u y?þ}~xvIF{HIfD0@,D>êqxúFHID}xFHI u HwkEHk}}HwD®}üúFHRúhGI}~HIE«xDFHI{HI







































{zyKvG@,Dh}~FvI}xn@,D©úFHwdf@?DFvI}xn@,DFRúFHv*@,Gw{y }~xg@,DF÷6øêùEâ ÷6ø ùRâﬃ÷ø ù	HI} ÷øïùEUMûYHwdf@?DFvI}xn@,DF






















































































û y¥}~HIvFDFx|^hHúxi xD®}~HIkflGI@FE«GI}xH§úhH u y }~x|vwF{|Hw³HI~y u GIHwD®}GwH?U ð {YHI~yúhG E@,D®}~GãFHã{i xD>ê
}~HIkflGwk@FE«GI}~xHRúFH u y?þ}~xvIF{HI u HwE«HI}³úhH§vŁy?y?vI}Gwx|HIÙ{HIbúFxnE«HwDFxn@,DhÙ u y}~xn@êq}~H*E u @,Hw{{|HwfúFH¬{zy
@,hvwH UûYH~E%@^ú0Hw{|HÙúFH³ûYHwúhDFxvqpŁrvæ;ûY^0j@,Fx|}t u HIDy?D®}üHwD«vG@FE u }~Hb{|HwiHy·Hk}~fúFH³{zy¶þ}y }xþ}~xFH
y?D®}~x|^hHwwâd{|HwbH*y HI}³úFHwTxD®}~HI~y?vk}~xg@,DFDf@,þ}~H§HI} ý @,h{n@FE/hxHwDhDFH¶HI~y u GIHID}G?U
û y[E«GI}~e@>úFHfúxiWy?Dy {|^HüúFHw ú0@,DhDFGwHI×HI~yTúFGwvIx|}H?U à{{|HGiWy?}xvIF{HfHwDã}~k@,xYGk}y u Hw úFxþ}~x|DFvI}HwwU
û y u H*ExgHwHüvG@?DFx|}~HD|EHm^}~y?xH{|Hw×x|Def@,kE¢y }xn@,Dh úhHwiú0@?DFDFGwHIF>}~Hwiy?vwFx|Hw u y?×{iWHVm u Gkê
x|HwDFvIH?U ý Hwbú0@,DhDFGwHIb@,D®}bDFGIvwHI~y xHI[|{zyãvG@,DFþ}~FvI}xn@,D8úFHIMf@,DFvk}~xg@,DFúhH¶vG@,GI{zy }xn@,DFIU ý HI}}H
GI}~y u H u HwkEHk}T{zyGI{HIvI}~xg@,D.úFHw³GIvy?D®}~x|{{n@?DFbúFH u y?þ}~xvIF{HIwU
û y§HwvG@?DFúFHTvG@,DFxþ}~H|¬Gkí y?{FHIHI}_|§vG@,xgu,Hw{|Hwf@,DFvk}~xn@?DFúFH³vG@,GI{zy }xn@,DF×úFHw
Fxzy xi{|xGwiy?
úFGI}Hwvk}~HwhwU ûçHI×GIvy?D®}~x|{{n@?DFõúhH u y }~x|vwF{|Hw GI{Hwvk}~xg@,DFDFGI u y? {zy u HGE«xnHwHsGk}y u HüvG@,D®}~x|HwDFDhHwD®}iúFHI
u y?þ}~xvIF{HIõx|FHwiúh/flHwH*twHÕê@,h}õ}~FHIE«xFH â?Ey?xõy?Fx>úFHw u y?}xvwh{HwõxFHIiúFHÙúFGIvwk@,x~y?DFvIHwIU
ý HwXúFHwDFxnHIHwã}~HIDFúFHwD®}/|ÅúFxgEx|D^hHw¬{H«xgu,Dy?{@FhHwþí y F{H u y?X{zy8}~HIvFDFxFHúFHw½f@,DFvk}~xn@?DFXúhH
vG@,GI{zy }xn@,DFIU×Pw@,F u GwHwD®}~HI@,DF«FDFH.D0@?hí,HI{{HEGk}~0@^úFH u @,FGkí?y {FHI{zyy?D®}x|}~G8úhH u y?þê
















































































































































































¼ HI}ëu,y?DFú6HI}Î¼r: u Hk}~x }8Gi H*y Hwvk}~FH±u,¹ vwH±|ﬀ{zy%}~hG @,xH1úFHI u Hwþ}~Fky }xn@,DF¾ u ¼ ý ñâ¼ ý ñ
u HI}Fy}~x|í?H!¿ÕUsõy?¢v*@,D®}~H©y?DFúP¼úFxnE«xDFH â¼q:Ky?0u EHID}H,¾ u @^vwHIF}E%@?Fq¿HI}¢x{bDxi Hwþ}
y?{n@? u {|F u @?xgF{HEúFH¬vŁy?{|vwF{|Hwb{HI u GIúFxvk}~xg@,DFbúFH¼ ý ñU
ûçHIfvŁy?{|vwF{|iHm u {|xvwx }~HIúFHwf@,vwHwfHID}H³y?kp^syŁí,HIvT{|H³ûçy u,~y D0u,xHID¼ ý ñ	DFH³k@,D®} u @,xnh{Hw
xiÁ|/{zy1{xgEx }~HúFHwvG@, u {zy u,HIf y xnF{|Hwb@,êf@,}wUfCEx|DFxìâ u @?FKvG@FE u HIDFúFHÅ{|H0v*@FE u @,þ}~H*EHID}
úFHw@FﬃoHk}~v*@,{n@,Gw½@Æ u ¼ ý ñ DliWHI} u y y uFu {xvwy F{|H?âYx{f y?>}x|D}G u,Hwã{H¢û y?u,~y?Deu,xHID u y XúFHI
EGk}~0@^úFHIbúFH§úFxvwGI}~x|~y }xn@,D¢F³úFHIbGwHŁy?ﬃmÅàfhvw{x|úFxHIDF~|y }H¬úFxgEHIDFxg@,DFwâhy uFu Hw{|Gww¼ ý ñ
FKGwHwy?â@,(ûçy }}xvIHë¼ ý ñU ý HI}}HëEGk}~0@^úFH u HwE«HI}wâiD0@?}~y EEHID}wâi{i GI}FúFH8úFHIf@?DFvI}xn@,DF
úFH8}Fvk}~FHwIâsúFHIvE¢y?HI«úhHwvy?þF@,DF«HI}KúhHwvEGI@,DhwâúFH.{zy©}~y?Dhx|}xn@,DﬀúhH u y?H8í?Hw«{H
u {zy EyúFHX^Fy?p§HI}¶úFH/u,{|0@,DFIU ý H u HIDFúy?D®}Łâ·{zy%E«GI}0@^úFHûçy }}~xvIHb¼ ý ñ Hwþ}§{xgEx }~GIH?â{n@?EúhH




























y xHIwU^ûçyãúhxgy GwHIDFvwHTHwD®}HT{H³D0@FE/hH³úFHwy? @,DF¾úuﬂ#¿iHI}s{HbDe@FE/FH
úxiWy?D®}~x êäy?þF@,DF%¾µú
ﬂ






























































































































T ~ 170 MeVc
















































































































ûçHIGI}FúFHI¥H*y HwvI}FGwHIKyŁí,Hwv.ûçy }}~x|vwH}¼ ý ñ¾·àÇu,FH
»


































































































































































































U×ûiWym>H¢úFHIy Fvwx|HIHwþ}{i ym>H«úFÉf y xvIHŁy?$úxi xn@,DFIâç{iWym>HúFHI
@,úe@,DFDFGIHwvG@?HI u @,DFúKy?}HGE u wâ {HIi® u HwkA@?{Hw×vG@,Hw u @?DFúFHwD®}







































x }~xn@?D8y?úFk@,DFxFH§í y?xzy F{|H¶úFFHXy?)m8xD®}~HI~y?vk}~xn@?DFbxDFGI{zy?þ}~x|^hHw
u
GIHID}HwT}y?D®}TFHX{y¥úFHwDFx|}G
úxi GwDFHIu,x|H0HI}«vXy?D®}~H UsCR©E@FE«HwD®}v@Æ {zy}~H*E
u






























 ¤Î  ¨¢¡     ¡}£     Ý¨ ¡ ê¤
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¡
û y¶HwvFHIvFH³úF u {y?EyRúhHb^Fy?pHI}fúhHDu,{e@,DF[¾ _¼¬î½¿õHwþ}{zyRHwvhHwvhHRúxi FDFHÙ}~y?Dhx|}xn@,D
úFH
u
y HKHwD®}~HK{zy6Ey }~xgHwHy?úFk@,DFxFH âGI}~y }¬úy?Dhã{|HwFHI{i{HI§^Fy?pã@,D®}¬vG@?DeàDFGIXúy DF§{HI










































































































































HI}wf@,Ey }xn@,D8úFHXvy?kEH½@,hí?Hw}d@,©úhHMHŁy?>}~G½@,hí,HI}H?U ý HIvwx vG@,DhúFFx|}
y?{n@?:|§{zy§ uFu HIxn@,DËúhÎÇÐFÑ	Hk}úF ÒU ý HI}}~HT uFu Hwxg@,D¢HI}súFx|}H y?D0@,kE¢y?{|H u y üy uFu @,}
|X{yã uFu Hwxn@,DËy }}HwDFúFhH¶úy?DFü{zy½E¢y}~xnHIH³DFvw{|GŁy?x|H U ý H u HIDFúy?D®}{zyXúhx u y?x }~xn@?D«úhHRvIHwÙGk}y }
{x|GwÙúFG u HIDFú©úh©^þ}BHGE«HãvG@,DFxúFGIGKJ{HI³GI}y}~THm>vwx }~Gw³úFÅ^}HGE«H
 
âú0@,D®}rTsHI} Fxçk@,D®}
u y?þ}~xvIF{xgHwHGE«HwD®}Dfl~y?u,x{|HwwâhúFx u y?~y xHwD®}d|úFHIT}HGE u GI~y }FHIRx|DeflGwxHwhHw|KvwHw{|{HIRDFGIvwHI~y xHI







Ö^UÁÀ/î§Häâ{i Hm u GwxHwDhvwHÅPRCÂ N/x|DF}~y?{{|GwH.y? t  t
yEHIFG0{|HË}y?ﬃmﬀúFH u k@>úFhvI}~xg@,DﬂúFHÎJÐFÑ D0@,kE¢y?{|x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vG@FE u }H¶úFH¬{iWy F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úhHËvG@,{|{x|xn@?DF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p - p(d)  NA51
p - A     NA38
S - U     NA38
Pb - Pb 1996
Pb - Pb 1996 with Minimum Bias

























































C¶á E@,D®}~HID®}xi x{dHm>x|}~HRFDFHRúFxgy GwHwDFvIH









p-Be 450 GeV 2.1 < η < 2.65
p⊥ > 50 MeV/c
Θee > 35 mrad
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E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 = 200 GeVNNs0-10% Central  Au+Au   
  Vogelsang NLObkgdγ) / coll x NpQCDγ1+(
T, 2.0pT = 0.5pscaleµ    bkgdγ) / coll x NpQCDγ1+(
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ΞBlastWave fit to 
Hydro model
STAR Preliminary
  /n (GeV/c)p
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 Λ pi - p: Λ p(g) 
Average Separaration (cm)













Λ p: p - Λ(d) p 
Average Separaration (cm)


































































































































































































































































































































































































































































































































































































































































































































































Λ(a) p Λ p(b) 
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0.25 Λ primary  



























































































































































































 / ndf 2χ  28.13 / 12
p0         5674± 1.047e+04 
p1        0.03821± 0.728 
p2        0.01079± 0.1633 
Pt (GeV/c)




















































































 / ndf 2χ  4.528 / 13
p0         4968±  4823 
p1        0.0603± 0.7267 
p2        0.0179± 0.1616 
Pt (GeV/c)



































































































































 / ndf 2χ  35.75 / 10
p0        0.02669± 0.5172 
p1        0.03603± -0.06531 
p2        0.01138± 0.002286 
Pt (GeV/c)


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 / ndf 2χ  39.21 / 13
p0        0.4293±    23 
p1        0.3708± 2.612e-08 
p2        0.003575± 0.5418 
Pt (GeV/c)












































































































































 / ndf 2χ  24.77 / 9
p0        1.094e+04± 1.439e+04 
p1        0.04983± 0.6208 
p2        0.01372± 0.1555 
Pt (GeV/c)























































































































 / ndf 2χ  0.7603 / 19
p0        0.04789± 0.287 
p1        0.1124± 0.3531 
p2        0.06272± -0.04661 
Pt (GeV/c)





















 (primary and secondary)Λp from 














































































































































































































































































































































































































































































































































































































































































































































































































































































































 / ndf 2χ  152.5 / 14
p0        0.4719± 20.93 
p1        0.1069± 2.771e-08 
p2        0.003947± 0.5151 
Pt (GeV/c)















































 / ndf 2χ  23.55 / 9
p0         7467±  6125 
p1        0.09055± 0.5767 
p2        0.02512± 0.1673 
Pt (GeV/c)































































 / ndf 2χ  0.692 / 13
p0        0.06054± 0.4223 
p1        0.149± 0.1045 
p2        0.08758± 0.05585 
Pt (GeV/c)













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 / ndf 2χ  31.88 / 12
p0         3809±  5538 
p1        0.05228± 0.6983 
p2        0.01497± 0.1715 
Pt (GeV/c)


































































 / ndf 2χ  3.773 / 10
p0         5949±  5602 
p1        0.05736± 0.9018 
p2        0.01572± 0.1372 
Pt (GeV/c)























































































 / ndf 2χ  38.86 / 10
p0        0.02653± 0.5332 
p1        0.03601± -0.08413 
p2        0.01141± 0.003662 
Pt (GeV/c)


















































































































































































































































Λ(a) p Λ p(b) 






































































































































































































































































































































































Mean    1.187
RMS    0.5582
 / ndf 2χ   14.3 / 14
a        
 0.02103± -0.02882 
b         0.004474± 0.003404 
alpha     0.8745± -2.284 
c        
 0.01808± 0.06772 
P (GeV/c)

















Mean      0.3
RMS    0.2485
 / ndf 2χ  22.58 / 15
a        
 0.001832± -0.00945 
b         0.001192± 0.008173 
alpha     0.1004± -1.657 
P (GeV/c)














Mean   0.7911
RMS    0.5692
 / ndf 2χ  2.393 / 14
a         0.0004926± 0.008397 
b         1.507± 1.198 
mu        0.2057± -0.3568 
alpha     0.8782± -6.115 
P (GeV/c)















Mean   0.8102
RMS    0.5615
 / ndf 2χ  12.53 / 15
a         0.001084± 0.006498 
b         0.0008777± 0.001609 
alpha     0.3903± -1.973 
P (GeV/c)
























Mean   0.9155
RMS    0.5814
 / ndf 2χ     26 / 39
a        
 0.01801± -0.002859 
b         0.003081± 0.001846 
alpha     1.238± -2.737 
c        
 0.0166± 0.02405 
P (GeV/c)














RMS    0.5169
 / ndf 2χ  13.15 / 40
a        
 0.003301± -0.007712 
b         0.00237± 0.009132 
alpha     0.1764±  -1.6 
P (GeV/c)














Mean   0.8797
RMS     0.538
 / ndf 2χ   21.1 / 39
a        
 0.0004967± 0.01861 
b         0.002041± 0.00849 
mu       
 0.001575± 0.3419 
alpha      2.74± -10.28 
P (GeV/c)














Mean    1.017
RMS    0.5421
 / ndf 2χ  30.93 / 39
a         0.0009577± 0.0177 
b         0.0005853± 0.0003572 
alpha     1.294± -2.247 
P (GeV/c)




















Mean    1.039
RMS    0.5461
 / ndf 2χ  11.96 / 26
a        
 0.00501± 0.005087 
b         0.001947± 0.001749 
alpha     1.738± -3.781 
c        
 0.002873± 0.009544 
P (GeV/c)











Mean    0.838
RMS     0.415
 / ndf 2χ  13.19 / 27
a         0.001487± 0.0006991 
b         0.001689± 0.008446 
alpha     0.3126± -1.94 
P (GeV/c)















Mean    1.103
RMS    0.4887
 / ndf 2χ  10.53 / 26
a         0.0002019± 0.007959 
b         0.00554± 0.02014 
mu        0.06224± 0.3148 
alpha     1.476± -4.953 
P (GeV/c)














Mean    1.117
RMS    0.4862
 / ndf 2χ  2.888 / 27
a         0.0002013± 0.007709 
b         0.0002708± 0.0004189 
alpha     1.252± -4.225 
P (GeV/c)






























































































































































































































































































































































































































































Λ(a) p Λ p(b) 
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Λ  -  p(c) 
 (GeV/c)*k














Λ  -  p(b) 
 (GeV/c)*k


























































Λ + p Λ p




















































































































































































































































































































































































































































































































Λ + p - Λ - p
Λp - 
Λ - p
Λ - p + Λp - 
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Λ + p - Λ - p
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R1/2 = 4.8 ± 0.8 FM
λ = 0.6 ± 0.2
(e) pp
R1/2 = 3.3 ± 0.2 FM
λ = 0.26 ± 0.04
(f) pi-pi-
R1/2 = 8.2 ± 0.6 FM


































































































0.11± = 0.17λ0.7 fm, ± = 2.9GR
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